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Nowadays, economic growth and development of societies depends on their human resources; and the efforts for increasing efficiency and effectiveness, are efforts to improve life situation for all people in the society. Thus, effective insight, knowledge, and behavior should be developed in staff.\[[@ref1][@ref2]\] Today, accelerated growth of information and complexity of careers has increased the importance of staff training.\[[@ref3]\] Training has a positive role on the employees of an organization. Organizations that pay attention to training and human resources are more successful.\[[@ref4]\] Hence, it can be claimed that in-service staff training is an important step for improving the capabilities of every organization.

In health care professions, in---service training has a special role. In nursing---as one of the most important health care profession-cardiopulmonary resuscitation training is a vital component, and it is necessary that we become confident that nurses act efficiently during care of patients who need CPR. To act efficient, it is necessary that nurses have acquired essential knowledge and skill.\[[@ref5]\] One of the way for improving knowledge and skill is in-service training.

In today\'s organizations, in-service training for improving scientific level of staff is essential, however, the efficacy evaluation of these trainings is more important.\[[@ref6]\] Evaluation is a means for determining the extent to which we have been successful in achieving educational goals. Evaluation should determine whether we have achieved goals or not.\[[@ref6][@ref7]\]

Nowadays because of socioeconomic changes and training technologies related to them, evaluating training programs has also changed.\[[@ref8]\] Because staff knowledge and skill in health care professions are important, choosing a proper method for evaluation is also important. There are different evaluation models that are used for evaluating effectiveness around the world such as the Context-Input-Process-Product (CIPP) evaluation model, Kirkpatrick evaluation model, and Outcome-based Evaluation model (OBE). Considering the present study and evaluation of effectiveness of in-service training of nurses, the Kirkpatrick evaluation model was used, which is one of the best evaluation methods and includes 4 levels, namely, reaction, learning, behavior, and results.\[[@ref9][@ref10][@ref11][@ref12]\] Kirkpatrick evaluation model was proposed for the first time by Kirkpatrick in 1960s, and has been accepted and used extensively since then.\[[@ref12]\] Kirkpatrick model has been used for more than thirty years as the primary design for organizing and evaluating training in non-profit organizations.\[[@ref13]\] The popularity of this model for evaluation of training programs can be because of the fact that this model provides a system for demonstration of training results and different data that can be used for evaluation. Hence, this model simplifies the complex process of evaluation of training programs.\[[@ref10]\]

Reaction is the act that learners demonstrate to all effective factors during a training period. In fact, reaction evaluates participants' feelings about a program. By learning, we refer to the way and extent of changes in participants by attending training courses. Behavior implies that whether training course has caused a desired change in learners' behaviors. And finally, results imply that whether training course has resolved the existed problem and helped in achieving organizational goals.

Unfortunately in Iran, training programs are rarely evaluated. One of its causes is that staff and managers are not serious about proper evaluation of courses, which is also associated with improper feedback.\[[@ref14][@ref15]\] In Iran, few studies have investigated in-service training programs based on the Kirkpatrick model, especially in health care domain, and even in these few studies based on Kirkpatrick model, evaluation is about first and second level and the next two levels are not considered significantly. Therefore, this study was done to evaluate if this model can be a proper model for evaluation of in-service training courses in health care and especially nursing field.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

This study is an evaluation, cross-sectional study. Statistical sample comprised all nurses and nurses' aides in the Shohadaye Lenjan Hospital. These nurses and nurses' aides worked in the women\'s and men\'s internal and surgery wards as well as the emergency room and they participated voluntarily during 20--30 December CPR in-service training course (N = 80) conducted in 2014. Participants were divided in three groups based on working shift and their requests. For every group, 2 day and 5 h CPR in-service training sessions using slides, models, and resuscitation instruments such as laryngoscope and DC shock were held. Training content and teachers in all three groups were the same.

For evaluation of reaction level (determining relish extent and participants' feelings regarding the training course is done after the course and is based on the participants' immediate reaction), feedback questionnaires concerning training course and teachers were evaluated. The questionnaire about training course had 13 questions that evaluated content, equipment and managing. Evaluation of teachers contained rhetorical and presentation capabilities, knowledge and skill related to training course topics, making learners participate in discussions, proper use of training aids and teacher\'s general evaluation (discipline, behavior, Etc.). 5-point Likert\'s scale (absolutely agree, agree, no comments, disagree, absolutely disagree) was used for the evaluation of participants' comments. Points were calculated based on 5. Because obtaining correct and meaningful answers from participants was very important at this stage, a questionnaire with closed questions was designed so that respondents give accurate answers. Respondents were assured that their information will remain anonymous and secret. The effect of training course and the learning was evaluated by a researcher-made test in the form of pretest and posttest 1 month after training. The effect on learning was calculated by the difference between scores of pre and posttests. Face and content validity of questionnaires were investigated by professionals in two stages of pre-test. Reliability of questionnaire was evaluated and its Cronbach\'s alpha was 0.84, which was acceptable. For analyzing data, Descriptive and inferential statistical methods were used with SPSS (statistical package for social science) version 18 (SPSS Inc, Chicago, IL, USA). For evaluation of learning, attempts were made to all three domains, knowledge, understanding, and application, were evaluated \[[Table 1](#T1){ref-type="table"}\].

For evaluating behavior level, a 360° evaluation checklist for CPR was used. Behavior was evaluated by supervisors, head nurses, CPR physician, and one colleague after 3 months.
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Distribution of test questions (blue print of questions)
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For evaluation of the fourth level or results, it should be noted that the results of the education can be studied in one of the four domains, i.e., avoiding costs, saving, profits, and strategic results. In this study, achieving strategic results was considered. Acceptable strategic results were considered to be the extent of achieving special and general goals of training course that had been agreed earlier by head nurses and supervisors and CPR physicians. The overall utility was calculated based on the average weight of scores in four levels, and because Kirkpatrick has evaluated the importance and sensitivity of the third level to be high, third level or behavior was given an average weight of 2 and other levels were given a weight of 1.

Ethical considerations {#sec2-1}
----------------------

The study was explained verbally to participants and they also receive a written explanation. They were informed that participation was voluntary. It was emphasized that none of the information would be identifiable. Informed consent was also obtained from the participants.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Using description statistics and central and dispersion indices, obtained average utility in reaction level in the Kirkpatrick model was 4.2 ± 0.32, that is average of participants' answers to every item in the feedback questionnaires of course and teacher. Score of content was 4.5 ± 0.26, equipment 3.92 ± 0.4, and teacher 4.2 ± 0.18. In learning level of the Kirkpatrick model, average score of utility, obtained from the test made by the researcher, was 4.7 ± 0.09 \[[Table 2](#T2){ref-type="table"}\]. It is worth noting that comparing results from pretest to posttest of participants by *t*-test and *P* \< 0.05 were statistically significant, which implies that level of knowledge and skill of nurses in CPR was improved after one month from training course. This table showed also that this improvment was significant for both nurses and Nurses' aides.
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Results of second level of the Kirkpatrick model (pretest and posttest)
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In the third level, the average utility score was 4.1 ± 0.34. This score was obtained by 360° evaluation by the head nurse, supervisor and CPR physician, and one colleague after 3 months. Criteria for being ineffective was scores less than 50 from 100 or 2.5 from 5.

In the fourth level, which was achieving strategic goals, utility score was 4.3 ± 0.12. [Table 3](#T3){ref-type="table"} lists the strategic goals. Finally, the total utility score, based on a weight of 2 for behavior level and 1 for other levels, was 4.35 \[[Table 4](#T4){ref-type="table"}\].

###### 

Strategic goals of the course and its utility score from 5
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The utility of four levels using descriptive statistics
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D[ISCUSSION]{.smallcaps} {#sec1-4}
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Human resource is considered to be one of the most important resources of an organization. An organization, even with the best technologies and equipment, without specialist and trained staff cannot achieve success.\[[@ref16]\] Hence, training should be one of the organization\'s duties and should be considered an investment. Today, organizations for in-service training consider budget. Organizations in the USA have reported an increase in the budget of training.\[[@ref9]\] Moreover, managers want to see feedback and scientific reports regarding the effectiveness of these trainings. Receiving feedback needs evaluation. To obtain confident results, this evaluation should be based on scientific principles and objectives as well as the conditions of the organization.

Results of this study show that staff that participated in CPR training course evaluated teacher and the course as useful. In the second level, changes made in knowledge and learning of staff were desired. In the third level, it was determined that the course could make desired changes in learners up to 3 months after the training. In the fourth level, it was determined that CPR training course could achieve strategic goals. In general, despite the fact that training course was not 100% effective, but based on statistical calculations, it can be claimed that the effectiveness of this course was desired.

In Iran, no study has been conducted on the effectiveness of the Kirkpatrick model in in-service training of CPR for nurses and nurses' aides. A similar study to ours was reported by Pour-Jahromi *et al*., which evaluated the effectiveness of in-service training concerning working with electroshock in nurses based on the same model in every four levels. Results of their study showed the utility of the course in four levels.

Iranian articles based on the Kirkpatrick model are few and are usually limited to level 1 and 2 of this model. Studies by Bakhshandeh *et al*.,\[[@ref17]\] Amiri-Mehr\[[@ref18]\] and Tavakoli\[[@ref19]\] showed evaluation utility in the reaction level. The work by Omar *et al*.\[[@ref15]\] showed desired results based on the Kirkpatrick model. Work of Omar *et al*. was conducted on 35 health care managers in different provinces, and it was determined that the most effective training was in the 1^st^ and 2^nd^ levels and it was reduced in the 3^rd^ and 4^th^ levels. In a work by Abbasian *et al*.,\[[@ref20]\] in IranKhodro company, it was determined that the general utility was satisfactory, but it was decreased in level 3 and especially 2, such that effectiveness in 4 levels were 76, 64, 72, and 13%, respectively.

Considering the importance of CPR in health care profession, proper training and its evaluation is emphasized. In explaining the importance of training, especially for nurses and the necessity of proper evaluation of CPR, it should be noted that heart diseases caused the early worldwide deaths. Madden in her article mentioned the rate of early deaths to be more than 40% annually in Ireland, and reported that 6000 of these deaths were because of sudden cardiac arrests. She pointed out that more than half of these deaths occurred in hospitals, and hence considered the role of nurses in this regard vital and emphasized on the competence of nurses in administering CPR.\[[@ref21]\] Training nurses for CPR is one of the principles that has been mentioned in guidelines such American Heart Association guidelines.\[[@ref22]\] It becomes clear that training nurses about CPR and receiving feedback in order to increase patients' survival and preventing early deaths is very important. It appears essential to improve the quality of these programs and receive feedback from them.

To increase quality and utility of training courses in nursing regarding CPR, studies show that it is better that training programs for CPR are held every 3 to 6 months for improving knowledge and skill. In addition, it has been recommended that computer simulation applications are used in order to provide the possibility of self-study and practice. These applications should be associated with providing feedback to user.\[[@ref5]\] Hence, it is possible to improve the quality of in-service training using simple and inexpensive strategies and receive feedback and correct weaknesses.

In foreign studies, we could not find an article assessing the effectiveness of in-service training of CPR for nurses based on all 4 levels of the Kirkpatrick model. The most similar article that we found was the work by Aoki *et al*.\[[@ref23]\] They observed the desired results of their training program concerning CPR in the 1^st^, 2^nd^, and 3^rd^ levels of the Kirkpatrick model. They studied nursing, physiotherapy, speech therapy, and work therapy students and their objective was to investigate the effectiveness of American CPR in Japanese students. Regardless of its objective and the fact that this was not in-service training, it can be said that the results of Aoki *et al*. demonstrate the effectiveness of CPR training programs based on the Kirkpatrick model, which is also in agreement with the present study.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

The results of this study showed that in-service training of CPR is effective in all the levels of the Kirkpatrick model for nurses and nurses' aides. CPR training for nurses is a complex activity. Hence, it is recommended that we improve nurses' learning and functional skills. Nurses who work in intensive care units encounter more cardiac arrests and dangerous situations and require training for advanced CPR. Thus, training courses for these nurses should be based on valid guidelines and should provide the ability to diagnose at-risk patients in hospitals.

Therefore, the importance of CPR in nursing and the results of the present study show that this training can be effective in the reaction, learning, behavior and results levels; it is recommended that organizations and managers try to conduct more such in-service trainings and evaluate their effectiveness based on useful models because their results have a direct impact on improving services and patients' survival.

Considering that the behavior level compared to the reaction and learning levels is challenging and sensitive and Kirkpatrick mentioned three causes for this (first, participants should find an opportunity to change their behaviors; second, the time for change in behavior cannot be really predicted; third, organizational atmosphere can have an impact on changing behavior during work), it is recommended that evaluation be repeated enough times to be confident about the permanent changes in the behavior. In the present study, attempts were made to evaluate behavioral indices at different times from different people (head nurse, physician and colleague), however, survey of behavioral index in the Kirkpatrick model is difficult and time consuming. The limitation of the present study is a lack of control group. It is recommended that future studies employ a control group in order to omit factors effective on behavior. Furthermore, it is better that changes occur in a more natural environment and be surveyed for a longer duration, a task that was not feasible in the present study.
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